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CMP Sa^ffl-T -5? ^ ^<Dik^mMi.$hWB (Chemical Mechanical Polishing, 
CMP)#i£t::*5^-C, tfllB CMP nmm®&*ft£-&1(n~$'Z>&M<DMi£&f<?^ 

5 - ^ $ ^ mis^«±^^ £ *tfc^ y tji&tj^ y rm 

±lzMf&£titc&mm*iJmX-. HUfS CMP ^fftt^cDii^^nfcW^S' 

buis^^^^^ v T%m^^xmw$LW.w cmp gt©ffi^> ki- 

mW^^Wcmb ; 
!g 1 1rs/ h©fl^7^- ^^-TSJ: 9f-1flJ&£;ft£:jtfrf5 CMP ^mSrffl 

v>T^2^^ y — xy ^^(nm2wm*m?r-rz>m%*^Zh. mmm2mmn 
3] 

hussars * > t >x*mf& zn. mtzmnm 1*3 izmfe £ nfcMiE^ss 
m&m 4] 

^ y - - ^ ^pt^ii^^ -ti: 5 r b b -f 5 ft* 3 ! 1 !B*fe0> «F«^" 

?!feo 



- 1 - 



5] 

So 

m&m 7] 

v *m&.'< y rm <vm w$B#fr if 6 £ 5 \^mn £ *i a ^ £ £ -r 3 
m&m io] 

Suism 2^?y —tttf -(-«:-<sfffB^jse{-^-r y moiiiR 
[ft^ in 

[»3ft3S 12] 



#m 7 ^m<nwmjjfeo 
m&m 13] 

m*m 14] 

[ff^Jl 15] 

m^m i6] 

Mta^2^7 y ^-«^«gf-Jt^m 1 y— <^5iiRSJ: o^i^m <£> 

17] 

Hfc 15 Efci^^So 

[Wf^Jfi 18] 

m&®i&<n&MttK&mu<D&mi$v =^&4t^mmM\zwm (chemical 

Mechanical Polishing, CMP) i-^fi^&V^. atlfE^'Mi-^Jit-Tl^Jc^iL 

com 2 wm&mft'*&M2 mm^tk*. 
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m&m 19] 

[fj|*JS 20] 
[»#9C 21] 

^-rsii^ i8f2m^#0se o 

[»3ft3® 22] 

fio 

23] 

#j* $ r £ £ -rs»3^3S 22 mm^mmmmo 
m&m 24] 

^mm^^hmm^mm^^^k^m^xmmmmm^m^ 

^ 18 SEttwTO^g. 
[»5fc3® 25] 

24 IS^C0W«^g o 
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m&m 26] 

v MDf^7^-^5:ft5i 1 *7 y~£JS^Tittfi5?^£#F0-r5 e fc 
5 £ ti, ftiflH^ 3t^/h <Dfflm/< 7*—? ft B&IS^ 1 ir ^ b <£>#F0/^ 7 

[»*^ 27] 

$ 2 * 9 y — &mmte.*&-rz>'* v rm^mvim^m 1 * 7 y — o-etn^ 

[Sffjfc^S 28] 

MiEfg 2^?y -tt#*f $;h,;fcH#»&&^ : *-'S& 1 xrV—kmmteZb 

b -rzm #3® 24 ib«©?3f«3SSo 

29] 

mie^ 2 * 7 y — rau m 1 y - <t nfunfr p h srw-rs- b&&mb-tz 
m&m 24 Etfowiito 

[»3fc3® 30] 

m&m 31] 

1 1 ^ 7 y -svi 2 ^ 7 y -liM^^tt m2X9v-<Dwmm. 

24 fEfc<£>#FS^g 0 
[»*3fi 32] 

z^xmmmmmmzmi£t$titc.mwfe^m?mb \^x&m£itz£.?izi-z> 
^ b b-fzm&m is m&<DwmmWo 

m&m 33] 
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m*m 34] 

#» 1 32 fEttcOTO^fio 
[l*^3S 35] 

$*'^&<k¥W&flffy\Z.mB (Chemical Mechanical Polishing, CMP)-T£^fiM 
SdlH CMP 3£«f±, 

ffffs^^ha-^-fiffiis^^^^^yT^^ 0 ^ his&mi-* 

u ^fcifrlE^V^^^^Mfs^^^^^F^^ Kori©#ffii'f i y 
— k.mp><r>% 2 ^7y-sri»t5J: o\z.-rz>^t*w&k~rz> CMP 

[»3fc^ 36] 

bubs cmp mmn. warnm cmp nit-fes r t &mkk-rznn&% 35 sb 
*tw cmp mm* 

m&m 37] 
cmp ^a 0 
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[f»3fc« 38] 

»itt»tt«lffl (inter-layer) ffl2^««fBOfflJ^*^-rS - t 5 

m 35 mm.<D cmp 

39] 

*w&t -tzmikm 35 is*© cmp mm 0 

[S*^ 40] 

SrSfeffhTS <£ 5 t«fiJc$ttS - Sr#«fci-5ttJft^ 39 ISttO CMP ^fi D 

m&m 41] 

e>iriE^jRe<osie«p^* if £a $*TtfrfBSi«JirtK:iK^$Jtx*:Btr 
lEttcD cmp mm* 
42] 

CMP^Bo 
[»*^ 43] 

t •* sal 3ftSi 41 ga«io cmp 
[ft^ 44] 

Jfc^ifcV^ t £«M»£-f-5»3frJg41 IS^W CMP =g« 0 
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m*m 45] 

*w&t-rz>m^4\ fzm<D cmp mm* 
46] 

[fflfcfc^ 47] 

mm 41 mm<D cmp 

[»3fc^ 48] 

^i-zm i v—(Dwm&*£V¥mmziikvkx«&z^k%ftmki-zm&m 

41 UWL<D CMP i£g 0 
49] 

^m^-r^st*^ 35 safi© cmp 3gSc 

[SM^ 50] 

7C £ V ^ £ k Sr *HR £ "T 5 49 |Btt<D CMP gift, 

[ft^:« 51] 

«ir-rS»^:3S49IE*©CMP^1So 
52] 

(a) mU±U(D U-<jUffl (inter-level) HgMM iZL'Jrtj: < kh — o ©«P nZTfrfc 

-rz&mk ; 
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m&ig. 53] 

(a) S&iilfBtf) U"</Hffl (inter-level) IfeM U^ft < <b -o©l P & SrTfcfifc 

9 
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£5 

H SS£ SOKChemicfll Mechanical Polishing, CMP)M 2t££, ?a5!2^ 

CMP^SgOfl 20I«"2J m^Eim OlgBI— CMP M±mW 2J0IQ. 

CMP^ flOIIH°l £3§ S&smi-OI 5£EI±I1EHIEI gOloMI or TILL E= QQIffl&Dfl 

S°l ^SSg S^sjog WITIo^l *|SH S^t|^9J *0£A| ArgSQK «i, CMP£ #2! 
£Wa**(O0BSH. 5BI0ILJ U|0Kvia)SS| MEU)°] 3QI5AI E£ #LH #SS^*(Dlieg3, 
DOte! SSWIAIH] £»S<«rS!)2l *!SA| AreH ^ 21D. E£J* CMP^ S #LH 

#±m^~jt bh §*rM oleum ««H£ 2g aa r £i ssmi Argn 4= sjq. 

E 1£ SODIiHdDM HDBCT §EH°J CMP AI^H(10)°I (BIAIEOICK CMP A|±g(10)£ 

SODIffldDl Xmtm SflOlifl 3HE|OI(lC1)&h 3DHE(13)M M ft ^ (PI) UK #E1E|(S1)M 

»£ #E1E| Ll^eAi(15)e 5*!*K:K Sffl°4 CMP AI±BdD)NAI£ flOim fflEIOI(K1)0fl *rt»r= tJ 
□I 7ttM F 2J 3Dhq# ^Tfl SD, H0ini(11)S| £3# SDWh^l 9|flAl£ HQIIEI ?HE|01(WC1 Pi- 
ta °J B!3, MEHg(P1)S S«5|£3 o S\ BKHBtf££ SiattQ. Z3E1U 01 
QflOilAI Q|^S!A|(15)= 3DrSS© SOIoffll t\7\ ?|ofl 30HBEd3)2| 5 3 Oil #E1E| SIM Sg^D. 

aE1E|(^, ^SDrM ^ ^EIEI)= B30IE#E| ^^og 5|3Q| 2D - 20QnmHJ 

3713 3DFS*rS Sfe 4=SrJICr. ©E1E|°J gE= fif 1SER - 5S^XD|H, ftg- 3 ~ 11°] pH 

E 2A Si 2B^ gBH°J 3g CMP 9QI3I (1 1 )S| &3M Ml Alt* E30IQ. Dl gS°J OloBM 

B7I ^loH SBWMLr SM^ Ulfejlr ^7£M 5fe ^SfliOil^ 01 E1 E30IIAI Biier S^SSf AFM 
□ rSCh E 2AM S2Sr3, ?JI0lffl(11)(E 1)£ MSfl^H XJ0IM2J- ITS g-g pHrQI^M ^Hl^r= 
ESI 215(21 )2h 3 ?|(Hi °SS(23) J HH El Die (25) S S^#(27)8 Stttlth UHE|0i#(25)£ 

EtJ" Sa«(Z3)M ¥*TE|A| ST^ ^^Sl S^S E^ g*r#o^ Ai oj 7|feg 
l^KIH SiD. 0(13 EH S^#(27)S ^ °i^D1. S^#(27)EJ Kf^i flITitKJI 

SS#(3)LH°4 ^^a-CHI 1^0! ME13M S^Bh^l ?|fH CMP Al^gj (10)01 AI-SS 4^ SiQ. 
UHEIDi#(25)s =5J0|U S^^M ?lte i^£S EIEte(Ti), l'f|-EIEF&(TiN), 

E^ Ti/TiN^^ tjgij 4. °>Q. £ 2B^ gftBJ CMP ggOl ^BJ 5|g^i# EAIt 1 " E30I 

Q. 

E 1. E 2A 3! E 2BM S^oKfl SQI- ^Xil^^^ ^Soh3 SOOIffldUfe MOIB 3HBICH («C1 )S A|Ai£| 
□1 ^^#(27)^ 30I-5HE(13)M If&l-JQ SiQ. P^E1!AI(15)^ FR1°1 3DHBE(13)Dii ^ ^ 

El El (SI )M ^S*]-CK #E1Ei(S1)^ i^£g UHE|Oi#(25)Sh °S# (21)011 bloB 3^#(27)M' QWOI 
MCI- ^eh^o^ AtEHEiQ. Mft^(P1)lh ?J|D|lt| ?HE|01(WC1)^ 0 ifo ?| ^Eg ^ tlS^Q. E 

^Shtmfe U F D| ?4IDIffl ?HE|Di(WC1)Qll °J^hEICH ^EH°4 ^ 3D^SM ^tS^Q. 

gEH°J SS01IAI, S2#(23)s CMP SglHI CH^ 3D|-gA|#QSA| AhSSQ. 30^ E^ 
HHEi01#(25)DI ^2#(23)°J i3^S^E1 XOTiEl^ ^ g^AlgOl ^ H|J3^ B?l 

^ fll^l' ^ S^#(27)IHI CHtT gE1E|(S1)°4 Him^ 4! E ^« ffllSlHI S^#(27)°J »| 

Ti^E^ UHEI0)#(25)iU ^2 #(23) (Hi XIITi^EMQ HLK 1^ HHBICHs SOTI^ ^DlOil 
°4 ED VI m¥£HI E 2BHJ ^^#(27 SAl^! blh2h ^01 HIJH^ Sfs o t oj E[Ail^(E~ □ 

£J)( recess or dishing)?!- 5 E ^^0il ^El-Q. 5^ EIA0^°1 gfs £ 2B0ilAl 6 S SAI^I-SQ. Ee»- ^ 
S#(23)S §ES°^0il bri^H 2iH^ ^etHIAI □ mE ^E£ XDTI&EIK aeig S ^oj 

SS#(23)B1 °igf ofthAlljo^ JilTi^EPJ »DIM DPIAI^ ^ ^OISQI-. 

□IEi*H sSfM £ SAllAiOflAj^ °S^a|0|E|- SS^-Q. ^g^°i E 2BCKJ A1 a ^ UE^Q. m 
^ CMP egOilAI CMP AI£S(10)IHI °JoH SEI£! ?410|IH°1 5lCHtfA|?l3Aj a SI- 6 S sl^SSI- 

CMPMAI 3 h aofz ^Xll^ E 3011 OlIAIEICH SiQK E 3£ #EiE|(S1)M Ol^UhW 30r^ m D. 



^3Dr01IA| ^e.^^ H^uhAI *tlL[, 2HLJs|-3 ^^tl S^Oil^ 0hO|3^^3EHx|7|- °S#0i! 3 

SX1ISM mi^Q^I ^ gfflBJ ali^&gej ohLCT E 40il OflAIEID) 2iCK E 4^ 2-MEHS 2-# 
El El CMP A|^S(40)1 EA|*[ 201 Q. CMPAI^S(40)^ DIP A|MA|^g!(41, 42 )M 01 OflWI 

Ai. CMPA|MA|^g(41)s CMPA|^g(10)(E 1)£S ^tSEiH, D»(PA|MAI^S(42)S ai5|2^ CMP Ai 
HAI^i!(41)lF ISM i^Q. mm, CMPAIMAI^(42)^ ?410litl ?HEiOi(WC2)S>K 

3DHE(43)M MEHE(P2)]1K #E1EJ(S2)M ^ sEiEl C|^?!!A|(45)g oHf&r^ S£ 

9 Dim ?HEI01(«C2)(HI 37rEJ0i F £J 3Dh°J"^S ^^Ql-. SlIDIui ?HE|Oi(tfC2)^ a EJ ^E^ SSSWI 
3 EWE P2~ » °J ^ES ycHuwog tig*m. P^50A|(45)^ Dl SI 2BJ SOhSSSOil 
gE1EI(S2)M 3aME(43)0il SS?1Q. A|«A|^i!(41 J 42)s lEI^QIOI^ CMP Sxl E^ ;H?H°J CMP 
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3*1 gOO ±EflOI2(station)U 4* 2iQ. 

OlEi^ SEHHi «IS&g]MAI, CMP A|MA|^g(4t)s Avg*j. CMPAI^g (10)0fl CHoB gSSSS Um IfOI 
#£1EI(Sim OlgdKS ?110IStl(11)°] S^S SSD»OI WW AFggQ. 3 Qg, SflOIIH(ll)^ A||g(EA| 
«SF)HH a^£l(S2)l 01 2\M AiMA|^«>(42)H£ 0|g£JQ. DmiHS^HEHxl 3/£ 

£ Sa*A|B B0I7I SISKM 0E1E|(S2)= S2e(23)2J 3DHHI ?|5jSF£!Q([[fi[IilS 'XII 2 M£H 

E HIB'OIEHIE tt). USe B0I7I *M 3*SDh §£gH£AI HHE10i#(25)(E 2A)M DISWM 3 
^#5J 2D|-^ g«!&Q. Sil0|ffl(11)£ sE1E|(S2)l 0|g*J- HHE|01# ^l^H CMPA|MA|±g(42)H 

£ MLHAIH, HHE|Oi# SDHH1 S«I»BQ. DIM §EH°J A|£BS #yE| SI at S27h *#a|S3 gfBSh 

?i aa^i ubsou 2;h°j mehem Arewo. nan, 3*beiei£ bbjsiss ph^ wasr a ^ El 
= p»w ^q. on aaiEiM bb*»" fia^on/d sif&ra meiej 21-21 vnt^xm ggEioi e^si si 
Aaomaa eih, a^Ai^i^ buraaw str eg* h^zjq. nau siioi 

as xu 2 gEHgmi oigAi?i^ aofl ch*j- isss^ cmp Ai^s (40)21 $mm mtM?\ unf^sra sai- 

n §Q. 3E1HS ?4IOIffl2| ^mW ZMAI7IXI SffiE CI03K SS^at DH3|H3:£HEH« 

m 2»ai?i& cMPAi^goi iflsm. 

B ITStHI CD-sg, MQIgg Afgfl^ QBTfl CMPAI^gOl H1SSQ. 01 OBTfl CMP A|±BS £ 
^1, dlQKvia), SI ODhy EI-°] (damascene I ine)Hh m° 3^ ^2S^i ?|tB Z^mn AFg 

sq. oi omEi^oidoui^ aoim^ ^3Ein n sioti lh^ e& nas »»5£ Saa™ 

«Sfi E« n@&EIIL 3 S^eOI 6*rSQ. B#S|£3 HHEIOi#£ °2| 

IF AFOIOil SSSQ. 

a ^™o, s §go SA1# CMPAi^g^ 30HE, SflD|fi| ?HE|Dt, g SMSEifi MEHEM £ 
tlttD. 01 ^MMEI^ CMP Al^gDI SflO|li|BJ ^ 1 goi-M ^6f£S ^gsjllh, X\\ 1 3Qfe ai- 
2S^¥SAi PlHSfEl °2I LHOfl B^^m KWW. »i 1 SD^ M 1 

AflJE2| 20h afEFDIEl ftHHIAl ^ #E1EIM AFg*0. 

3EIH ^MME1^ CMP Al^gOl M 2 «|e°J SDHKmiQ tM\M H 2 #E1EIM AhgohOI iii0lit|2i l\\ 

2 sohs Mmm tit}. aiaioisai, a 2 seiei^ uHaoi* sdi-m ««i smtE! #eieioi 

□ . H Qg£S ^1 2 SDCT ^tSEIOl ^EOllAi HHEIffl^OI *i-o^^ =^ A^g 

^^*JtK UHEI01 SEIEI^h AhgE|?| llfl^Ofl HHE|Oi#s LHWIAI^ &^^MtIF BB-S ^ 

£^ ZIOli im lE^I Al^gOfl dlSH 5^ ElAO^Sh P^JOI S-^£jQ. SE^ ^ 30KHI 

g^^]- MEHEOI AhgE|?| [ffl^Oil 2-eeHE Al^gj^LF ^MOI HQ. 

B ^S°J ^ E«B ^OilAI^, 3DHBE 2ife XII 1 #E1E|SJ CH¥M(0|^^^ ^l^Hoh 
?l «« « 1 a 2 90h AFDIOil MEiy BM^I- AfSSD. -HDIIHS 301-SHHS^H SOI MSI Al 

a i #eieiej sdhbhm 9m wu\g^?i a^^iq. tm°i aioisai MEiy w\m 

fiflSPI IBM SCIAlU^h Ahg£!Q. 

B All ^jffH ^gOiiAl^, XII 1 HE1EIM 0|g5^ ±*E. ?i!9(sQft landing) WW it^EJE^ 

«i i 30PI- xii i 301-ej ms. ^mwz um^*^ s-ati- ^ ai cwi bj m i ^ori- ^ 



2i?l UU^Oil ^^EEHa P^ISh &^A|?|^ StfOI 01 30HBH2J ^ 

^^21 'Sg'og °|oH 2-s^^ 0 | ^nj-EiHf^^ ElAfl^SI- usm O^IAIH) ^sa^M D1l?l^ 
S^^^^Ei S-*m?l XU7i(°2¥^ie 0^IAI^)E|^ ojoi^p., 

B ^ h SBJ Lil 9KB ^gDiIA|= 3^#°J UHE|0|#2j ^MIOI »ME|ES B | i ^ D ^^ 

Q. XII 1 901™ ^ ^-HS^^Ai PIsofEs °2SLHM S HHEICHs ^?\^M S2#HJ 

¥^SS i^Al^jQ. MEia e?0^ ^| 1 SO^Qil g**m ^ HEIII EMMEliz 

CMPS §FO|S XII 2 g» IKHlia ftHHIAl XII 2 #E1EIS Olgohffl 8|Qin|S| XB 2 SDhS ^tHs^ 

E^ ^.hQ. t\U°\ ^AlfflllHIAI, XQ 2 ^E1EI^ ^Si SOU ?|5B g^fh^! #E1E|0IQ. OI XII 2 30h 
^ SEHBJ E^s Al^gCHIAlSg SEIEIfiF HHBICH SE1EIM 0|gu|-01 30^1^ 21 (HI EdloH S3 
- LH CHI ^Sul OraiHS ^H2Hx|Ef *MI fe^g fllTitTCh. TflQ^I- S3 #E1E|^ Ahg 

EIPI UH^Dil S3S0I SSI LHHJ SW^MQHHFE XII 71 El if SlfQI 2iCK 012!^ ^sg^ 

?h^¥ ^ s^lhbj °sanf AK]|2j ^oie moi^dii Egs m ^ gg 

SEHSOI 301-M ?IfH AhgEI^I KB^CHi 2-M2H5 Al^gSQ 4=M0I □ HQ. 

£^ B m^ll 0|g^ g^ESlf Qg°J ^Afl*| ^SHS¥E1 S^SoBl 20ICK 

£ 1^ CMP AI^g°J OIIAIEOIQ. 

E 2A S E 2B^ geH2J CMP gggE] SII0IIH2J LfEHij £S0|Q. 

S 3g CMP gg ^tS^EHI OhQIH^^HEHxIM ?|0|ItjBJ U-EKJ! E30IQ. 

E 4^ gfflEJ 2-MEHS 2-gEiE| CMPAI^gBJ MIA|E0|Q. 

£ 5^ B I^JAira [DrM QB^I CMP Al^gBJ WIAIEOItlK 
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E6§a ^SH| IgAIOflOfl [Q-E E 52] Q3?fl CMP Ai^2J §™ ggEOICK 

£ 7A - E 70^ e ©S3 IgAIOflOil CftB E 5£f E 62J Qh&Tfl CMP .A|±g|2| g=5f§2| ?J|0|It|SJ 33 
Eg UEJ-yj E30IQ. 

Eflgg B32| AIMM CUE E 52J Q3fll CMP Al^gej 6^ gSEOILr. 

E 9A - £ 9E= g B3°| IflAIDKHI D>E E 5Ef E BE] Qcpfl CMP A|±gE| §*rg2j ?J|0|it|BJ 33 
EM UEFtf E30IQ. 

E IDS B E OB 3 AMI OH [&g E 5°| Q3M CMP AI^^EJ g*f ggEOIQ. 

1 1 A - E life £ ^S^i Itf AlOflH E 521- E 102J Q331] CMP A|^2| S^SBl S||0|It|2] 33 
EM UEJ-yj E30IQ. 

E 12^ S &g°J ItiAIDIOl Um D3SI CMP Al^Hf §3{21 3U 3*1 CMP A|±1M OlgSFDI 2CH 
S E|£)2J blJU^SEGIQ. 

E 13£ g ^S°J IgAIMOB »E DBfll CMP AI£B3|- SEH2J 3H Effll CMP A|±g# OlgShOl SOI 

E 5^ e »32| 1 a AIM 00 [Q-M^ 3HMEHM P3?tl CMPAI±iJ(50)2j Oil A1E DICK CMP A|^Bi(50)g 
SB 01 B ?H El 01 (51), 30HBE(53)M ^Hltt MEHE(52), #E1EI CI-&HAI(56). HUE 2CIAiy¥(57), S 
5MSEi(59)B £^Q. 01 tfAIN£ IH1MM3, OR OKI^U? El^ ±XH2j I PEC Planar^ El ^ 
EJ7fe«" AvantGaard S7B CMP SM2I- »S flEfla CMP SMS flttSO. £E«- flQini ?HE|0i(51)£ 
» 2] ^E^ tlSEIU MEHE(52)^ a 2| ^ES 30EflS SSS OIBSQ. C|±HA|(56)£ 
mwmwm 30HIHE(53)LH°i ?9(£AI«Gf)« mn ©EiEIM S0HI = (53)2| 30h3£^ BStfO. 
B ^AUBimiAl P^EflA|(5B)^ Ot&i 7R|2| «Olt!" #E1Ei2|- ITOIS^e nSfttE* ^fiSQ. 
□ ±3!AI(56)S CMP SSSOii S^EI = HI-2F STS gag SI If ^EIBI S2 S! ITOIS^S MSH" 4= 2i 

a. ie aciAiy^(57)^ siioim soi-e^s afokhiai 3dhhe(53)i aosshi ^UAiy^i-Q. smm 

E1(59)= SlIDIlii ?HE|Di(51), MEHE(52), C|^SA1(56) 91 IE aC|*y*(57)2| B^a AlOiSI-E^ 

mmm mu oi#sj dkji3s=saiiai2i- okjihsls^mei (eais^f)s 5««jd. 

EMME1(59)^ CMP A|^g(50)°J MO\t^m ^tSEI^ ^=M?J|OIU 1SIICH ±g3gf ^Stl- 

^1 OiiEEI(EA|^)M it^LK 

£ 6§ B ^S°J 1^A|0tl(H! CQ-s^ CMP A|^g(50)(E 5 SStPI E30IQ. E 

7A - E 7D^ £ ^AIDllOil 0i*| CMPAI^g (5Q)2J §5|S0il OlEi AISOflAlHi s|g gJiOlltl 7^1 LFEHd 
E30tQF. E5, E6SIE7A-E 7UM S^5h3 CMP A|^g(50)s Q^nf gt]| g^Q. CMP Al^ 
SOil S|[0|IE|(11)2] bh^xfl ^1^(21)^ 3 £|011 S2#(23), HH El 01 #(25) S S^#(27)M 

^Q. SS#(23)^ M6^^S ?|£!-£HHI S^TtHI °ltH ^SEI^ ^tl-eOIQK B03CH* 

S2#(23)S EflEEHHHfi4frflaHDIM(tetraBthylorthosilicate, TEOS)(HI 2\M ^^E|^ Ol^s^EI^ 
3 210J ^D. ^2#(23)s KH^tFEIil OH g El 01 S^jtlS Xi]££§DHA| iSEIiHEHKl 7|^M 

□le^^OI S^M biaA|?|^ ^ E -^^# HHE|D1#(25)^ 7\B12])M g^uhE^ 

SS#(23)°J e^^LHOll e^Q. HHE|01e(25)M ^Soh^ !!§ ^^#(27)2J ^^011 

5f?SQ. OlIMMOi, S^S(27)0| g^EJ(!ll)££ 3101X13 HHEiOi#(25)£ Ti. TiN E^ 
Ti/TiN ^^=JQ. =^#(27)01 ^E|(Cu)S ^SEI3 HHEID1#(25)^ mU^S.^ ^ h M(Ta), 

lt^l h e(TaN) E^ Ta/TaN ^EJjo^ ^^SQ. □ SgllUMOl E 7ACHI EAIEIOj °IL[, 

B ^AlOllEHlAi, CMPAI^i!(5D)^ ^^S(27)5| M^ioHl £3#(23) LHHJ ^(«HE|Oi#(25)0il EJ 

3?ll B101IAI, CMP A|^g(50)^ S^#(27)BJ CMP# ^tlf^l 15^22 MM£!P-. 
2£ 5MME1(59)^ E VAOil EAI^l um ^01 L1^2!A|(56)^ B|-D|^ #£1E| SIM 3D|-iiHE(53) 
3 ^3011 «0. TflO-^h ^^ME1(59)^ flOlffl ?H30i(5t)S a °J ^E^ fiia«M 

ohH F2J 3Dh^M «I^oh>l! ^D. E*> 5MMEi(59)^ MEHE(52)HS ShOIS e °J ?|E^ 

#E1E| S1^ OR OHA^AIl^ M^g ^ffl^ ?H^AK Cabot Corporat ion)S¥E1 S^^fe?> Cabot 4110 
E^ OR bi^HMEJEI- ±J3\S\ Baikowski Internat ionalS^EI S4?fe?J- §^3 30|-g 

Cabot SS«l-2D0Q]lh °J°J2J SEiEl^ ^ ^J5j£g #E1E1 Sl^ P H 9f 3 - 11011 

A1 water based )BJ 2l0|0|0t oKB 2f 20 - 200nin2| >S!SS1- °f ~ 5g^X2J gElEI ^ 

ES ^ 3D^»5J MSOIES-^^OILK Hl-^n^l^ #EiE| Sl^ CH HH El 01^1- 1D:1JSE|- 3 

B ^AlOtlOilA-i^ 01 S^SOfSgOl UH El 01 #(25)01 W~Dm Tfl^SP-. 0113CH, 01 3?fl^ ^ti^ 

SfflEJ ggg ^iOllAi^ 3 Oh SAI^AI UHE|Oi = (25)M OlgBHJ ^tSl r ^ STS 
3 AIZ^S ^IsOl Afei ^ 2iEF. S^#(27)2| ^¥ Afl^HJ ^2^Ai S^#(27)BJ # El 3(27) E~ 
S^^MOI ^2 #(23) LH CHI HHEIOi ^^2J LHOil S^3Dfe HHE|01#(25)DI 

SSI tffl S3EIHS m^-sjos EIAII^EI- ME1H(27)°| EI^JOI SXSShLI- El /Ml ^21 °p 

S E 1, E 2A a E 2BE r ShSS §EH°I gSOflAI ME|~ ^EF. H aSUFMm E 7B0H EAI 

3711 63011 Al ^^MEi(59)^ ?|10|itl ?H El 01 (51)^ 5h013 3 DUB E (53)21- MEHE(52)HS¥E1 ^E|>|| 
5MaE1(59)^ a El 12 l h OIS^S 30HE(K3)M SmA|?l7fl oKfl 3n r lE^2J 0E1EI S12J 
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% S^AIgJQ. W,t\ 5MM£1(59)^ P ^50 A) (56)^ SICHS IT0I=4=# SSal-ES §m, c£*j a c 2 
PAiy¥(57)S SKflS 30HE(53)m JfSePfl tia. 01 BH£ ©E1EI S2?l SI2I- gOH-r S£ 

w 4= Si^uon njEi- gejsjoip. BoscH, 63= geiEi siai ^= p hhi #eiejoiii #eiei szn z 
^ ph°i #eieiois 82im?n A r gsp. 1*01=4= sa= 2ohhie(53) *h? #eiei si°i s/e # 

SSI ^A|?) U^e^ 3^ eS# SfSBl ^AlgJQ. 01 EBO = E 7CCHIAI SOO|2|(11)S1 
■KllS*3r 2^^ 2!M QERH= £r*TS£ EAIEI01 SIP-. CH2S!«£ ^EIEI S2^ gEIEI SISJ 3sjS 

ses»i e^g 4 sj?ip. aaei s»i sEiei siai- mmv phs 4= xp. msch. mEiei S2= e 

3E| SI 21 eat* pHIHIAl S^ltH' 4= 2i«U SD 37I0I3AI MP Sg°| 20^9 SOI- 
H10IP. 01 M S^OO 63= £E1£|2| °A1*J- ^SOI MS§ 0PIA|?|K1 = 20171 [fflgM 43 

1 4= 2!P. 

EMI 65INA|^ (59)71- SIIOIIH 3H£|CH(51)S » °J HI 2 ^ES SISShSAI SOOIIH(II) 

m M 2 20121^ F •£ 20HBE(53)2|- S*Sr?U *>Q. Etl- EMM&(59)^ MEHe(52)°£ SKMS «l 

2 *s?E e JDSl^smhTfl SHI P±2!A|(56)S 51012 #E1EI S2M 80OIIH (11)21 £2£(M(E 7C0II 
Al tigS. 73»S ILMti tim 1T0I) S^*C1. 01 M 2 20^*1 = E 70011 EAJS b r 21 1T0I 
HHEI01 = (25)°1 5301 igl [IMJtfl Jfl<*£!P. 01 SOhBTII SOU M Si 3 (27) Efcl- 201EI 01 til 51^ ± 
mSi m^0\ flITIEIOI E 7D0H EAIS lEO(27 )g SStH}. 

mu°i ^AimmiAi, #eiei szs hheioi#(25)2| n?\m ?ise gsstisp.HnrsioMi^ #eiei S2= s 

^ CH UHEJCH^h e,M:1 0|oF°J d^Ull JfeQ. 32J2J SJiltr HHEIO) eElE| = HHE|CH#(25)0| To, 
ToN E= Ta/TaN ±ej°S^Ei SSI W 0HMM2 Cabot A|2| Cabot 4200DI Al-gH 4= SIP. 01 £1 B 
£1. #E1EI S2^ HH£I 01 m (25)01 Ti, TIN E^ TI/TIN ^aj°S^E1 OH Baikaeskl 

International^ 4fiQ S,^ pHg ^ Baiplanar 41§ 4= 2iP-. 2^ 0) HHEICHOfl CHt^ #E1E| S2EJ £ 
e|E^ fll 2 SSe?«(HIAI a^SJ^I UH SOII 6 2| 3f(^, =^ E|«|^ E= pg|)s °Eim7fl S^Cf. 
E^ a 5J 2f(=, °g^4j)g #21 El S2^ HHEIOI [H SSSIM CHE. 1 " 4!ejE7|- SE1EI SI OB A) MCI £7]| 
9Ei SeSSQ. ^, SS^S(23)2F SS¥S(23)2J ^Ul*r= §EH^| 5801 OlMEISg S 

^ 21 4= 2!£ Sep ^P. Stt eg M2HgO| ArMSl^l UIISIHI CMP A|^g(50)2) 4=sOI E^ti S 
EH°J Al^gEJ g°fiP SP. 



P. 



1^ B 



!H| £ AIM Oil HH£ 01E1 BfllDfl CHS!" 30h ErE|-0|E1(HI CHtT 2fg Q2pC]- 21QI 



/jt /y 





»l 1 2Dh 


AOS 


M 2<2Ut 


FD 


2 ~ Gpsi 


0 


2 - 6psi 


U wc 


12 - 36rpm 


n/a 


12 - 36rpm 


o ORB 


200 - BOOrpm 


n/a 


200 - BOOrpm 


FR 


50 - IBOral/^ 


100 - 400ml/g 


50 - 150ml/M 


AI3- 


KHBIOi g^^lg^h/vl 


lOi 






Cabot SSW-200 




Cabot SSW-2Q0(50%) 



U\m CMP AI^(5Q)D! B ^3011 bl^Dj ^^liah ^^l-DI ^SEIOi S^jtlS XlligOtlHI £h 

D| 4'AIBIlBi CMP A|±g(50)M HIOhM 391 if CTU QD^> ^I^M Dl^hDI #LH ^HS 

£ g ITSHJ ^AIDIIQil [0-E CMPA|^i>(50)(£ 1}EM ESOIEIK £ 9A - £9E^ 

□I ^AIOIIBI CMP A|^g(50)2J ^SQil CMH WSMA|2| 5|g ?J|D|iH ^^W UEKS £3DIQ. B «A| 
Otl^ E^l B1(£ B)0| 2E^IS S^EIDi ?H^(soft landing)*^ XJISIoHl^ E. 

5, £ 6 a £ 7A - £ 70S* ^AUfflfil- ^gflO. B ^H\MWM AhMEl^ g 

01 «|7iH|^M 2^A|?I7I ^^H ggg ^EDllAi 3DI- IQ-EKllEIg S3AI5I& gtm, 01 

E 5, E B S E 9A - EES S^ra, CMP A|^(5Q)£ B ^AlBOQilAI^ Chs^ ^01 g^QK 
B10I1AI, CMP Al^g(50)s ^#(27)°J 04Pg ^|od I?^£g AFg£!Q. ^^1^^^ 

5MMEi(59)^ CI^EiA|(56)^ SHMS a&1B| SIM 3DHE(53)2J S3 Oil g^&l-Tfl *»■□■. 012^ 
E SADil EAIEI01 2iD. #E1E| Sis ^^(27)S SDhuPIOll #EiaO|Q. S1^ Hh 

CH HH BICH^h 10:1MQ ^ #m\U\m ftfeD. ^^M^i(59)^ 9J|0Iit| 2HE|01(51)S 
fhOIS o ^ES slS^CT mH F2] 30|-2fqg XII^Q. Q^OI ^^MBi(59)^ #EHE(52)°^ 
ofOIS a ^E5 TllE^tlu^l tJ-Q. 



B ^AlffllOiJAi^ 01 ^ aOhS^OI HHBIOi#(25)0| b:#E|P| Hf^ 2011 OUSCH, 01 Effll^ 

Aii^i ao^iae oieom ^*si ^ °ia. e bbqii eais hri- ^ol uijh^ s^=(2? joi 

HHEIOI #(25) ?|(HJ y^Q. SOh^ HHB|D1#(25)g 530^1 2^#(27)(E 9A)°| g3g fllTI^I 
?ltH AhgEI^I UH^Qfl Effll Bis ^° fl|71^E^ sl^thl' ^ SiQ. 

B3IHIAI, 5EgEH(59)^ ±=EgH9g gfi^Ei 30h EUBhOIEIM SStKIK mt\, ^MgE1(59) 
^ LJ^EnA1(56)S mOIS Til^iBAi gdiBI SIM SSBhE^ EhQ. E?> ?!IO|iH »BIOi(51)^ 

3ohoie(53)^ei ?ooiiti(iim nwtw\ $m mwm&m mRJi aa. zieiu soi-^ f, #eibi 
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°^ FR, SOMrE o SI ?0E2a^E « £ S^Q. B gA|[fflDi]AI£ HHEJDi#(25)OI g^EIOi E 
9C0il EAIS HrSr IfOI SS£(23)0tl HHEICH SqWH tEU(27)^ S«l UBUW 

3711 8301 tftlgQ. Sag eaH(27)°J Cies S*fO| 2iQ. 3711 63 s 3 

ffl 65^ blh2h 1T0I 

£ 2£ a ^AlOfltHl [CF^~ OlEi 371100 CHSJ" 901- al-EKHEIOil CH?J* fl^ 2101 a. 





XII 1 SOh 




AOS 


*0 2 20h 


FD 


3 - Gpsi 


1 - 3psi 


0 


2 - Epsi 


o wc 


16 - 36rpm 


12 - 24rpin 


n/a 


IB - 36rpm 


o ORB 


300 - BOOrpm 


200 - 400rpm 


n/a 


300 - 600rpm 


FR 


50 - 150ml/g 


50 - 150ral/M 


100 - 400m 1/^ 


50 ~ 15Qml/B 


AlZh 




UHEI01 gexis 


10£ 


saai gexis 


#E1EI 


Cabot 4110 


Cabot 4110 


iTO!*^ 


Cabot 4200 



E IDS £ BTSSl i QE AIM Oil CMP A|^i!(50)£| L[E}^ E301Q. E 1 1 A - £ 

110= CMPAI^g! (50)21 S^SH 01 Ei XI§0iIA|2J £|£ 3HOII3H] UErtf E30IO. 

3711 1010U1, CMPAI±S(50)^ S^#(27)2J CMPM ^tiBr?! Z\m Arg£]a. ^JflSj 

£MME1<59)= 5. IIAOfl EA|£! um iTOI rj±S!A|(55)S &H»3 3^ #E1E| SIS 
30HllE(53)ej S3 Oil S^frTil tKLh dr&*ioMI^ ^EIEI S1£ CH UHBICH7h 10: ISO E ^^H| 
M £feO. SE*h 5MME1(59)^ SUOIffl ?H301(51)S t\Q\= a B| ^£5 flSftMl mn FE| gnrar 
*i»tJD. 5JEMEi(59)£ MEHg(52)°^ ttOIS • °J ^E^ aEflStffll BO. 

B ^ Ai Oil Ofl At 01 ^ SDr£S£ E 11BM EA]£! Hr^ IfOI S3#(23)0I itSIi IIHDW TJ^BD. 
(HI MM 2, 3711 1Q1S gaiHJ §e§ aS?£MA| S A| SS«(23)B OIMSK51 £tS 

1 4= 2JO. ea»(23)£S*E| S°|2J 5g UHEICH MUM »31*PI *|«| HEtf °30r?l- ^ 2i 

O. HHEICH #(25)^ S^#(27) £*2| fllTHlf^AI «EO(27)(E 11B)?h S3S(23) LH CHI 

ttSS HHEIOi Er2!2| LHOfl ^Tli ^!Q. ^SD^ ^2#DI Xfl^l UHDW S3EIAI ST^I UH^ 

W ^^9.^ SE1H(27)EJ C| £JO| HQ. Q|^£J E 1, £ 2A H E2B&f gEHBJ U 

ami HISlireJSIQ. 

3711 B3^ E 611- Hm g0| ?JI0|iEi ?HE| 01(51)^ SDlMaWH WOIS^ AO §01 4^*5 £1 

01 ^SQ. Qg 3711 10301 ^tSSQ. 3711 103Qj|A1, E^ME1(59)^ MEHB(52)°^ t[D\S 
^E « ' ' "F ?i^mtm ZIH C|^gA|(5B)S moi^ 30HilE(53)°J SSEHI #EiEI S2g SSoKHI 
^Ch B ^AiOIIOilAl #E1E1 S2^ 0I2QU ^AldlOHAI UHEIOI #E1E|EK?I fiK ^2 #E1 

EIOIQK £*i 5^^(59)^ a|D|n| ?HE|CH(51)^ ShOI^ ^01^ ^E o S «JS*W *«AI 

noiiH(ii)^ ^oi^ sofst^ f '"s snnniE(53)a- s^tii tm. 01 m 2 301-3711^ ^^#(23)sj 

h^M M7\tm 01-01 HS^HEH^g ^AIZIQ. MQ ^x||^^ SSS(23)0| SOKIES £| 

S^lfEJ °S#(gES^Q)|A|B| 23 Hf ^S^OUIS] 23) I3g £ 1 1D0HI EAIS Um ^ 

01 ^321- TjBJ Sltl-711 SQh. 01 20^711 SOIL MEi 11(27 )(EI1C)^ gOhEIHS U\R*\ ^ 

01 SI71EICH E IIOIH EAIS MEO(27 )M SS^Q. 

oH_ra ^AIOIISAI, #E1EJ S2^ SS#(23)Hj <£Um Z\n 5|^f|-aQ. ©E1EI S2^ S3# CH 3^01 
ID: 1 0|Aj-2J &mu\m ^i]^ °2 ^EIEI^ OtlMM^, Cabot AI-BJ Cabot SS12 E^ 

Rodel^^EI Zl^Jm*} ^ pH2J SiO°j Klebosol 30H50 ^01 Af§i ^> 2iQ. 3^f HUXI # 
E1EI S2^ Baikowski International^ 4DISf2J pHM Baiplanar 41g 4^E SiQ. Q|a*l- #E1E|2J 
#E1EI SI Oil 3EJ- pHM ^XIDI, 01 3?1i 6301 ^UEJE^ §1S*!0. ^ CH Z&M 

Oil CH^ #E1EI S2°1 M 2 3 01-3711 Oil AJ §tf ^7hoh^| ttBSOIl 6 2| £t(^, Pgj)^ °°jS|->il 

a^&Q. Dl-OIHS^HEHa E*i- ^SCh Cj-e ^ A! Oil Oil A| xjg, 3s §EHE0| AhgEPI [IBSOII 
CMPAI^^(50)Bj 4=^^ gEH°J 2-#EHS Al^gSD 

a 3^ e 4'aioiioii c&2^ sgoj o) a eTiiM ch*h goi- QEraiEion ch*i am 201a. 



IMS! 





HI 1 20h 


/dig 


HI 2201- 


FD 


3 - Bpsi 


0 


2 - 4psi 


a WC 


12 - 24rpm 


n/a 


12 - 24rpm 


0 ORB 


200 - 400rpm 


n/a 


200 - 400rpm 


FR 


50 - ISOral/S 


100 - 400m \m 


50 - 200m l/B 


AIZH 




lOi 


20 - 200i 


#E1E| 


Baiplanar 7L 


l"OI=^ 


S9CI Klebosol 30H50 
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tfAIOIOIAI 101£ ^HEgHa *MWM #E1EI SI© Afgufe 2EBBS Ufe!Q. 01 » 

s° e» 10m e?o bi s 83(e br aisiaizr 2a- ^i^^s bbi&iq. 

E12SE 13S DIP AI±S(50)(E 5)^ OOkiiSJ SgOflAI°l Sg7|#(E 8)2| Atsaai- 

UEH_r= CIS2I- S£¥*]S1 ?m ^ UERH& ESOIQ. 01 HHAI& of BQOOS^MM^ TEDS #tF# 
□I DlEi SflOIIH£HHI §^IH 4^H3 QgfgJ* H7IM Sfe MS«71 71? I Oil SSSQ. TaN UHBICH 

#2r E e J2! ^EleOI ^ ?IIO|It|^ tfltMH SSfSQ. HHEI0i#21 S^mZ ZW 2f 350g^MMlh 

i.toei ^mm mt\ 01 ?a ouyn sson ch^ cm s ss^^m disks & sematech 

926 TaN mm\ Uxl^Q. SflOIItl^ CMP A|^(5D)(E 5)2 r EHg A|£S(E 6)§ 0|gm 

oi aoi-aa. cabot 4110 eaa£ a 1 bdkhiai AigEin cabot 42m ^eiei= a 2011x1 asf 
s 301 nHHiiEi*ra a 2 sdhhai ahsd. 

dliHM ?ltH 3^ SEH^J eg cpfl OISAKN SIIOIfflM 30rSJO. I PEC 676 30 r 7|£ 

CMP A|±g(50)(E S)m 0IM8 r 7| AUSQ. E 12 S E 13011 EAIS drSr BOI, afllU- ^S^*! 

n waai 2iD. oiiacH, 5x iooioih^ Mason amm cmpai^*j(50)^ zw §eh°i e^ewi 

AI^SOilAl^ gBBg^egoj Ugj^ 1250g^M^HJ SS^^IOil 2f 50g^Ml-BJ Ciea- °f 71 DM 
2mEI»Q. OhOIB^HEHgOll Sfi» m\?t SlEIXIfe BKJQ. 

DS gAINMAL l^fS 5 E -*!£ CMPA|±g(50)21 E 5 S E 611- SSS QlSohOI ^2 

SD. 01 ^ Al CWI (HI AJ TEOS ^°1 SIlOlffl^CH] S*tEIDI, 0.5/tm°J E^^OI H LHVQ1I ^SS 

a. BQDg^MMSJ TiNlh 200g£Egoj Tj oj «H£I01#S #tr# fehOfl g*f£!P-. []WI°t©£ BOOOg^M 
»S| S^g^ HHE1CH= 6*tSD. I PEC 676 3Q r 7|£ CMP A|±g (50)11 S"s #EH€ 53 ( 

e 6)s °ioB dis&q. 

Cabot SSW-20D0 #aE| = SI 1 SDKPIDIAI A»BQ. 1131=4 MlSStOI Cabot SSW-20Q0#E1E| 

^ XII 2 SDtEPIOIAI AfgSLh ^ai^^^ 55 Cabot SSW-2QD0 #£1E|^ £ IDIlAi fi^TS 
30h KhElOlEi mOtlAi 1^ a^EJ ^= immfm, S^feEOH UltK 50%°J Hai^E)M 3>ES 
il^SQ. 01 ^AIOII^ SEH21 SHEW Al^gtHI HloB °S^6jD1IAi 50X2J ^mM ^*HQ. 0113 
CH, £BHB| E^eTllOilAi^ 200Qg^MM°l S50I2J9 21 (HI HloH 01 ^AlOfllHIAl^ 1D00S^MM°1 15 

□isia. heilk □^mivy^ ^zi-°j s-^mi s^EisiQ. ^. sehbj e^e^i ^souai^ ^ 

250g^E^o|oio Lh g ^AIOIIOIIAI^ 245S^MMOI2iD. fl| 1 a M 2 SDhEhfllCHI AI^J ^E1E|^ 
CH UHEICH^J Aje-HE^ ^m^l ttH^Oil ^ El 7^1 ST^ SOtSQ. OhOIH^ 

^BEHSBi ^E H73 ^2.3. 

E P-^ ^AlWIOilAi. g^6S CMP Al^g (50)11 ESSE 1011- ^#*]- S§M 01 1-01 

^SSCl. 01 ^A101!01IA1, TEOS >^tl#^ 4=?HBJ ?110|iti ^-(Hi §^TE|H. 0.5*m°| 5^^D| H LH^CHI "« 
S£!a. BODg^MMHJ TiNll 20Bg^MM21 TiBj UHEIOIeOI tf5l# ?|tHI B*TSQ. 01^1^^ BQQDg 
^M°J S^^OI UH BI CH S ^lOii e^£!Q. IPEC 676 2D^|~ CMPAI^g (50)21- 2-E^ 1-MEHrl 
SS(E B)# OlSfPI ?IM MgSQK 

Bai planar 7L #E1EI^ X(| 1 3DFB71I(HIA1 TEOS ^§1 b:^A|?|P| ?|fH Ahg^a. ^0IS4 A1i§3?1l 
= M 2 301- SD1I 4^8£!a. M 2 ^OrOilAi^ Rodel Klebosol 3DH50 wjpH SiO aEiEl^l- ^71 £ 3011 El 
301 IHEI-OIEIf HHIA1 AIM^Q. 01 AIN^ SEH°| E^E^I Al^SOfl bllfH U^ill S^^^^J 

^mm %^ ^^q. 0HMM3, §eh°j e^b^i ssdii ui^h ^ 2x21 urn s-^n- ^io%£i ss^^i 

WStMIl-. IlEiU OhOIBS^BEHxIOIIAI^ ^BOI^i S^OI S-SEISKQ. E^E^l S 

SCHIAiBJ °f SQOS^MM S^-5(root mean square, rms)01l U\M ^ 150g^MM BBEOIKQ. M 2 3 
D1EI-71I51 301AI2K3I 01 ^ Al Oil Oil Al ^ HI 2^ tlHSIHL ^ 30^, LmOl HTil 2m El A| 51 ^ 

m-efli cmp Ai^gj^j ^aioiims s ^ S oj o, E |g ^ S tpi 2ioiDi ^at!- ^AIOIIS 

B ^I^&IHAI- BJE^J" 21^ OHJP-. 011^01 &S7^E13 B SAllAiOil ITSS LH^M UBI^IOI ^ 

3# fl!2J^ Qlg #E1EIU CMP S-xIM OlgflOl ^AIOIIM H3tH i 4 21 2101 

D. ^tl tl2CMP&x|^ ^atJ" ?IEat| CMP CHi! A1M1 * 2iQ. Q^OL E^ MEHS ^OilAl 30IS 
HI 3D1B7HS OlgflDl Sffe 4M1I-, CIS, S S^^^ej gajs^ ^ DB ^A|0«71 

Olgl 4 SiQ. Q LlOhPl &SA1E13 HHEIOIee ^Al ^~ ^iOil CH^ QE ^AIQlie 

^ 4 S!Q. srji ^-IIOIIEI'Ll '&ESII SIIOIiEl 'J\ £ SA0AIO1IAI Sia?lo|->il ArgEIH 

SCI ^bh^o^^ goj •°j3iD^(warkpi6ce) , E|-Il HSSO-. ?JBE|^^ ^Ex-i! ?JI0|it1, 

§S LIHIOI^ E^ tISM 7TO71U 71AIAI Sr^U IT= Wl 01 (bare) ^EitO^IS E^ CH- &E 

« ?IS- ¥^^1^^ ^EIS SUDIuL ZIEIH §3i-|i ^E|^(Siiicon On Insulator, SOI), ul-OIMEl 
E CHS M E| , M53ney P^MaiOL OmiH^ OI^IU& *!! Ai (Micro-E lecrD-Menhan icai- 

Sensors. MEANS). MEMS SflOIH, gSEI tlECI^H E™ g&^^Ei OI^IM *2= OB MB WE 
*HI|-. CCIEIAI B ^ h S°1 bl&S!*]- £AI0j|7F Oil A| E| H ^SEIDI SAI3 H ^S°l Alfe^l g£|S^E1 51 
01 U A! Sr^ Ch^ SSOI t»tai ^ 22S 017120-. 

/377 5^-?^ 

g^tT 1. CMP Qx\m AFgofe ?J|0|IH°1 $m?\7\m SOKChemical Mechanical Pali shins, CMP)"^ 

w sichai. &j\ cmp^ gsjti^e si^ai aioia^oiiAi ^tiaoi, siioiiti^ 

n°ioii ^s^! ^ss^^h £]-§eie^ m&m^ ?ioii bheich^ si hheich# 

^ioii us*] ^bims, cmp s*i^ n ?ion ^dishes ^~ ms\m^, aEiEi a 
^siAiEK mom ?heioi# ^bimoi. 

^71 301^!^, 
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£71 9J10IIH 3HEICHM 01 Mo 1-01 gs^flSJ SflOlttlfl CMP 3*1 S| SOUEW HH*JA|5|^ 

HM |MSj_30^iapDIE1M #E-§ A*?, CMP7I7I1 OIMSKJI HI I s£iei£ SflO|iH2| HI 1 3 

0) ^tSflH. £71 M 2 mS1EI= HI 1 #a32f DM 2g 5h= SQh^g. 

gW 2. HI 1 *HHI 2J0IAI, 

£71 «£E|I2. £7| S2# LHOfl *>S3 £71 £=S^¥= SLH(intra-layer) £SS 

!*gm t!£tHr i3££ ofe sdms . 

3. hi i turn slow, 

gW 4. SI 1 tM SiOiAI. 

aw 5. a 4«jO0 aow. 

£71 SDHEi £71 MEiy SiSSM IT0IS4S HlgtKH £71 SOUES^EI HI 1 #B1EIM HITlBh 



6. HI 5 *!1HI 2J01A1, 

£7i sohe= £7i eaa sssm aciAiafl^ is ig°e sois-s. 

g W 7. HI 1 t,KHI 
gW 8. H7 VOO SlOlvM, 

fttirasda sag aivg^s'saar** * s °™ s = *" " ,aio,s21 11 

aw 9. hi 7 tun slow. 

gW 10. SI 7 tHH SiCHAJ. 

g^S^EI^ HI 1 ^£iE|Dfl ti\M £71 S^sOfl CH^ HHEID1#2| ^ajE7h 2 g igog 5fe 
gW 11. SO 7 SHHI 2JD1AI, 

£71 HI 2 #£1E|= 3«g HfllfeEM gfe HI 1 SSISSh 31S i9££ 5^ SDMB. 

gW 12. HI 7 *KH1 SiCHAJ. 

£7i hi 2 saa= hi i eaas* sat* Pie as 2i is°5 sohgjg . 

gW 13. HI 7 *HHI 31014. 
gW 14. HI 7 VW 21CHAI. 

id f paiss^^a^ss^?' 2 #aa2) aDH!wt a 1 **** anra * 

ilW 15. HI 1 %m SiCHAI. 

a?tt 16. HI 15 tfOfl SIDIAI, 

§ D pt? a = = U I«H M 1 ^eiEiej AjejEsa 3 °3#°1 £ E -!|EM IS£S 



17-8 



^2001-0101276 

g^S 17. SI 15 210U1, 

SI 2 S0 r = 271 tg^ei 2^1 SITi^ES 4*1 El = 211 i92S Br= . 

g:?£T 18. SSltJS°J 3^ 2£S^2| SISAI SUOime Sm7|?fla|2£ SDKChemical 
Mechanical Polishing, CMP)S r = 21CHAI. 271 UQ|Q|£ 39)011 QSEIDI 2=S^7 r ^SEIE 

m EH 271 SSI 91011 SSI! UHEIOI* S 27I UHEIOI* *2s ^Ul 

till. 

27 1 e»o r s-*i=, 

2*5*011 gEHE2r OlgSrSAI HI 1 §E1E|2r 1 1 «|E°| 5D| . I&EK1IE1S 8fl0|IH°J 

SI 1 3DI-B SI 1 30h^93h; 

si i 9 aw cm ^tiEias 27i meh^jU 27i sou em oiesFSAi Hi i #asi^ si 2 #&ei 

Si SI 2 ADMSJ SDJ DKhOIEIM 271 SODIfflSl 731 2 4*8Sfe SI 2 SO^Bm. 

21M 1921 o r = S0r§*l. 
g^tT 19. SI IB tHHl SlCHAd. 

271 qiEIS «2£IH. 271 SSS LHOfl 271 2S2^¥= =LH(intra-layer) 22g 

^«2j §gsr= 2i§ ig£g sorsxi. 

g^S 20. SI IB «HH1 SiCHAI, 

271 3^1? g^HioS «SE|2. 291 SSi LHOfl ttSS 271 222 #2K inter- 1 oyer) 2- 
g^S 21. SI 16 tJOfl aOMd. 

n 2 sorsoii si 2 ssoi stm yrn stE^ 27i sdhihes seifem^ s§# ^tjsfe 

MEia ^Si $7 r S S*^ r = 21S iS££ SrS aOr&SI . 
g^?*T 22. fll 21 iJOil SlOiAI. 

271 gEiy 49= 271 1-OIS^S AHgSKS 271 30 r SBES^E1 SI 1 mEIEIM SI71Sr= 

21S IS£g *r= 3013X1. 

g^tT 23. SI 22 ^Oil 24CHAI, 

271 gEiy 4£tS 271 3 OHe Eg SLI/aythES qigg^ 2<g I32£ SrS SOUri!. 
g^tT 24. Si 18 *HHI SICM, 

271 SI 1 2DhSEr= ^ggg SITISrOl 291 HHE|0f*2| itgAI?ISAl 271 

21 y^lSKJI 271 S2#LH(HI 271 2-SS^V21 ^g°SAi 7lsSr?ll Sh^ 213 

5 r = SDrS*l. 

g^tf 25. SI 24 *KHI 21Q1AI, 

271 SI 2 SDr^E^ 271 SS^LHOII 271 2SS^^21 S^^M SSSTO St= 271 UHEICH 

irg^gMM SI7)S r ^ Sg Sh= SOrgXI. 

g^S 26. SI 24 £HHI 21CHAI. 

271 SI 1 9DK^= 271 HHaOI#^ ¥M10I STSSI ic^E|7| SAI SI 3 WS2| 301 II-ErDIEIM ^ 
SI 1 SE1EIM Olgsl-Ol 271 SIIOIiHg SDhSI-ES qigtlH, 271 SI 3 AflMEJ 3Dh DJEhDIEi^ 2 
71 SI 1 SIM2I SOI- mErOIEISJ [Hi HFEKHEISF DM 3 CHE o r L r 2| ElErDIEiS ^ 31 g iSHS 
5r= SDrg-SI. 

27. SI 24 *HHI StDiAl, 

SI 2 SE1EI=- S^SOfl CHt> HHEICHSS1J ije)E7 r SI 1 SE1E|S| 321011 blnB 21m iS2S Sfe 
SOhS-XI . 

g?S 28. HI 24 *HHI 2iD)A| . 

271 SI 2 #E1EI£ imi! HaifeEg SI 1 sEIEIfih 21 g Sh£ SOFSXI. 

g^»«- 29. SI 24 *HJfl SiDlAi, 

271 SI 2 SEIEI^ SI 1 SEIEISr Sat^ PlM 3f= 21s i9£i Sr£ SDrSXI . 
g^?S 30. SI 24 tMI SICHAI, 

SI 1 @E1EI S SI 2 #E1EI= SOrSttM ^SfHS, SI 2 &aEI°J 20rSXr= SI 1 #E1E|2| 30FSW 
SO- ^° S35|3S i 1 "^ 21m iS£S 5& 30FSXI. 

g^?» 31. SI 24 *KHI aOIAI. 

SI 1 sEIEI S SI 2 mE1EI= SOrSWM itf?5KH. SI 2 #E1E|2| 3DrSW^ SI 1 mEHE|£| SDfSW 
MCr I35|°5 322! 21g ii£S 5 r = SDhSxI. 

M^m 32. SI IB t,HHI aDIAi, 
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SI 1 SDr^E*= 4*71 S^g S! 4*71 HHEIDISSJ ^gfi M?\tm 4*71 S2#21 ^Mgg itgAI?| 
SAI 471 S^#2 r 4*71 UHEIDIsej fePO sKH 4*71 SEeLHOfl t*SS 4*71 4*fi S** 

SAI 7lfem7fl Sr= 21m &h= 20>3*|. 

g^t* 33. 30 32i*0fl 2iCH/d. 

SI 2 s3E|^ S^#Ofl Q|** set^r 39 1 sE1E|2J 21S1D 3 311 i92S o\= SDhS 

XI. 

34. JH 32tMI 2iO|A|. 

SI 2 SO r = 4*71 SS#2I itg^SJ 4*^M SITISrES 4=tSEI= 21 M iS2£ 8r= SDrS*t|. 

35. SDOIIDe ir^7|?|]5!°S SDKChemical Mechanical Polishing. CMP)&r= SxIDfl 21CHAJ, 
4*71 SilQIIrl^ □ ?IO0 *SEIO) 4*SS^*47r £*SEIE§ IHSa-S Sa#2h 4*71 910)1 SSS 
HHEI0i# 3! 4*71 HHE|0f# 91011 SSS ^dloKH. 

4*71 CMP S**|=, 

4*^011 3DHE1 s*= gaieu-; 

4*71 SDHBHDfl §5f5!2e moviai m^zi #eieim xismEs ^seidi. 471 am 014*51 

#E1E|g 4*71 3DHBEDil AtefSjo^ pAnfl^Sh 
4*71 SII0IIHM 2@}8!°S HAISrES j^gg °0O|O| JHEI0i2f: 

4*71 mmm. q±bm s siiaia ?heioisi- avsiot. 4*71 cbp §*i7r 4*71 shoieisj h 1 sat 3 si 

2 201-M ^«5f£i £t*or01, 

SI 1 SDHHAI, 4*71 eM#a= 4*71 mm ?HE|Di2r M EH SOI SI 1 JUIMSI got- IDEK1IEI0I [&E r 4* 
71 SBOIiiiei- 471 20HHE AtQIOOAi SDr§s,*# Z[S.m 80, £E£J- 4*71 P±2!AI7r 4? I eilOlfflai- 3 
0HHE AH3I2J TflSOfl SI 1 #EiEIM 52SrS§ SKA. 

SI 2 SDHHAI, 4*71 5M#a= 4*71 flOIlK THBICH^ SI 2 SIM°j 301- Er&DIEIOfl [QEF 4*71 ?fl0|lt| 
21 4*71 2 DUE M0 1 (HI Ad SOrM^e 5rES §m, £*e p^gAI7|- 4*71 ?4IOIffl2 r 2 QUAE Al 
0I2J 711 3 Oil Ml 1 SE1EI21 P-S SI 2 SE1EIM SSSIE^ S r £ 2M iS°S Sr= CMPSil. 

36. SI 35**Q)| SUHM. 

4*71 CMPSSJ^ 30E3H CMP §Sie! 2g ig££ 61-^ CMP S*S. 
S^tr 37. SI 35 **Dil SOW. 

4*71 S^S= ^E|£ 4^1 SS# LHM *^SS 4 h 7l 4*s§^¥^ SLH( intra- layer) 4s§ 

^¥2J «SS *!45r= I9£g 5^ CMP §x| 

S^tf 38. SI 35 SftHI 21DIAI, 

4*71 Iia!££ tjSEIH, 4^1 SS= LHOO *>§S 4^1 4^22^^^ inter-layer) 4 1 - 

ss^^si sssfc se Sr& cmp §xi. 

39. SI 35 *HHI aOIAI. 

4*71 SOrfflEEJ ME|y SSi ^IfSrE^ ^^£10) 4^1 3DHHES¥E1 SI 1 sEIEJM SI7lol^ IE 
=PA1U# 5«m r = 51 Sfe CMP Sx|. 

S^tJ 40. SI 39 iKHl SlfflAI, 

4^1 SDHE5¥E1 SI 1 s El SIM SI7)5 r = MEiy S§S(HI 4"PI =£ME1= 4^1 18 E ^PAILIS 
molS ^DIS^S 4*71 2DHHEM SISSrE^ ^«EI& 21S 1§2S CMP Sil . 

S^S 41. SI 35 iJ-OII SiOfAJ. 

SI I SDr£ 4^1 g^#SJ ^ggg SITioKH 4*71 BHE|DIS°J ^^WW in^AI^ISAI 471 

y-TllSrOI 4*71 SSSUIM t.*SS 4*71 4*sS^¥2J ^M»SA| 7|^5 r 7ll tY<E i§ 

£g Br= CMP S*X| . 

42. SI 41 tHM SlOiAi, 

4*71 SI 2 4*71 SS# LHM «*§§ 4*SS^2| g^SS «£8Kq ST= HHEI0|#2| ig^M 

3 SI71or^ 112S Sh= CMP SX| . 

g^tf 43. SI 41 *J0II SiCHAI, 

4*7| SI I SDr£ 4*71 HHE|D|#°| ¥MM0l it^E|7| SfAi SI 3 SISS| SQr u r EfDIEi(HI [ChEr 

si i ^zm o\mm 4-71 snoiniM aohSrEs ^seih. 4^1 »i 3 simsj sD r HrEMia^ 4*71 

SI 1 SIMSJ SQr ffl-EIDIEISI CHg ID£hDIE12r OE 3 DIE SH-r2| DJEKIIEIM i*^ iS2£ § r = 
CMP §X| . 

gq*tf 44. SI 41 iHHI 2JCHAI, 

SI 2 sEIEI^ S^SM EHfc* UHE|0|#°J ^^£71- SI 1 #E1E|2J Z13KHI tdlsfl 21 M igog 
CMP . 
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45. XII 41 *KW K0IA1. 

si 2 geiEi^ g^s njsofeEM a i aaaa- as is^s cmp m\. 

g^?** 46. XO 41 *M 2!0i/d. 

4?l 1 2 geiEl^ & 1 #E1E|2r §H*r pHI ST= 31s 1S°S th= SDI-gxl . 
47. XO 41 *KHI 21CHAL 

so i #sbi s «i 2 #aa^ 3Dha»M ttf?snn, xo 2 aaeisi 3om^~ n i aaeisi snraw 

g^S- 48. SI 41 *HH) 2JCHAI. 

SO 1 sEiEl S! X| 2 s£1EI= SOrSWS *i%t\0\ , XO 2 SS1EI2I 30 r gJXr= XI 1 0E1EI2J 30 r SW 
MQ S23°£ Sr= CMPSXJ. 

49. XO 35 iJ-Ofl 21CHAI, 

a I I a0J£ 4^1 S! 471 HHEI01#2| ^Mlf HMSKH £»| °S#°1 "Mil k§A|?l3A1 

j\^tm &r= 211 §g££ 8r= CMP sxi . 
S^tT 50. Xy 49 tm 2iCHA1. 

xo 2 *9Ei£ s^#im me sa^si tmzw a i ^aeisi asa a ig»g si= cmp § 
aw si. a 49 «m sichai, 

xii 2 sofe 471 sa#ej ing^si MTim^m ^tsa^ 21m is°e si— cmp sm. 

11 j» 52. (a) 715 4^21 £11 inter-level) §S=(HI 5jO)E t\U°i JH^l *«*r= 3X1 

gy^l|^ s |4%|^f E %^°^%2 2&AIS ^1 8l¥ttai 471 Elll^ § 

(c) 471 mm^si g!*m iimn s&tmM ^nm= 

(d) 4-71 ess s^°i 471 aiiizt- §a#Hj 4-aah mm »as oim koui-xi sum sasioii 

A1 471 lg^2| LlDjXI SDBJfe SHB. 

g^S" 53. (a) 715 4^S| ail 2j-( inter-level) §3=0)1 3 CHE. t[U^\ JH^l ^Sefe 0-711 

^1^1^^%!%%^ Jjgf? °° AI?1 ^' s*&ai 471 ansa- § 

(c) 471 H4£| 4"M 3^25 aOI-fir^ B7ja r ; 

(d) 4-?i sss s^ej 4^1 anii- ia=°i 4sii mm dim [lait-n s^es 4^1 



£B1 
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